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TITLE OF THE INVENTION 

APPARATUS FOR THE DISTRIBUTION OF A RANDOM STREAM OF CYLINDRIC 
AL ITEMS, — FOR EXAMPLE DRINKS DOTTLES , — INTO SEVERAL LANES 



Apparatus for the Distribution of a Random Stream of Cylindrical Items, for Example 

Drinks Bottles, into Several Lanes 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 
[00011 This patent application claims priority from patent application PCT/EP03/101 

12 filed September 11, 2003, which claims priority from German patent application DE 2021 
4 153,5 filed September 12, 2002, the entire content of which is herein incorporated by refere 
nee. 



Dcscript io n 
FIELD OF THE INVENTION 
[00021 The invention relates to an apparatus for the distribution of a random stream of e 
ylindrioal items, in particular drinko drink bottles, into several lanes in which the ite 
ms are transported individually one after the other. The apparatus* hao a transpor 
t device for the items, — the transport device having one or mor 
c driven conveyor belts and aide rails. — The conveyor belts arc 

generally arranged running parallel alongside each other at a 

short distance; — so that they virtually form a closed tranapor 
t surface and the itcm3 can slide from one conveyor belt onto 
the other. — The apparatus also hao a lane divider which include 
a several dividers which divide the apace between the two aide 

rails into individual lanes, — the width of which is slightly g 
rcatcr than the diameter of the items, — so that the items in th 
c lanes arc transported individually one after the other, — The 
lane divider is connected to a driver whereby the dividers arc 

movable back and forth. 

BACKGROUND OF THE INVENTION 
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[00031 Guch diotributio n Distribution apparatuses are used in drinko drink bottl 
ing plants between the filling device and the packaging station. The drinko drink bottles co 
ming from the filling device are f irotlv first collected in a buffer. The buffer consists of a 
n area formed from several conveyor belts lying parallel which represents a widened section 
of the transport device. The bottles are transported from this buffer to the distribution apparat 
us by banking-up pressure. The distribution of the bottles into individual lanes is necessary, a 
s only in this way can the bottles from the packaging station be received and then fitted into b 
oxes or other packaging with a specific number of bottles in each case. 

[00041 The problem with distribution apparatuses is that the bottles can become wedged 
or form bridges and then are no longer taken along by the transport device. 

[00051 A distribution apparatus is known from US 4 173 276 in which the dividers are fi 
xed at their downstream end and attached at their upstream end to a bracket which spans the t 
ransport device and is movable back and forth. 

[00061 A distribution apparatus is known from EP 1 038 808 in which the random stream 
of bottles is distributed into four lanes. Three dividers are arranged between the two side rail 
s, the middle one projecting somewhat further forward. The front ends of the dividers are dev 
eloped as a swivellable flap, moved by a motor. Sensors serve to detect a blockage of the ite 
ms and when a blockage occurs the flaps are swivelled by the motor. 

[00071 A similar distribution apparatus is known from DE-C2-39 26 735, the bottles bein 
g distributed into eight parallel lanes lying alongside each other. The front ends of the divider 
s are arranged staggered and the middle divider projects furthest forward. In order to facilitat 
e the entry of the bottles into the lanes the dividers can move transversely to the transport dev 
ice. 

[00081 Plastic (PET) bottles, because of their elasticity and the greater friction coefficient 
of plastic, have a particularly marked tendency to become wedged against one another and th 
us cause a blockage. 

[00091 The object forming the basis of the invention ia to cr 
e^t eThere is a need for an apparatus for the distribution of a random stream of items into in 
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dividual lanes which largely prevents the appearance of such blockages aloo i 
particularly with regard to plastic bottles. 

According to the invention, — thio object io achieved in that th 
c lane divider hao a frame, — to which the dividcro arc fixed, — a 
nd that the dividcro are moving bade and forth oimultancoualy 
in the direction of tranoport and tranovcrocly to it. 

SUMMARY OF THE INVENTION 
[00101 The invention provides an apparatus for the distribution of a random stream of ite 
ms into several lanes which are adapted to transport the items individually one after the other 
._The apparatus has a transport device for the items, the transport device having one or more 
driven conveyor belts and side rails. The transport device transports the stream of items in a 
direction of transport. The apparatus also includes a lane divider to which several movable d 
ividers are fixed, wherein the movable dividers are adapted to divide the stream of transporte 
d items. A device for driving the lane divider such that the movable dividers carry out a back 

and forth movement simultaneously in the direction of transport and transversely to it is also 

included. 

The dividers are — fixed to a common frame which io arranged abo 
vc the tranoport device. — The dividcro can be platco or railo c 
ompoocd of — individual rodo which arc auopended from the framco 
■7 — 00 that they arc at a ohort diotancc above the tranoport dev 
ic e . — In general — the dividcro run parallel to the direction of 
tranoport , — They can however aloo run at an angle. — Rollcro with 
a diameter of a few millimctrc3 extend along the upotrcam oid 
e edgco of the dividcro. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00111 FIGURE 1 is a top view of an embodiment of an apparatus according to the inven 
tion. 

[00121 FIGURE 2 is another top view of an embodiment of an apparatus according to the 
invention. 

r00131 FIGURE 3 is a side view of the apparatus of FIGURE 1. 
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[00141 FIGURE 4 is a top view of a cam disk with a grooved track. 



DETAILED DESCRIPTION OF THE INVENTION 
[00151 As shown in FIGS. 1-4, the invention is directed to an apparatus for the distrib 

ution of a random stream of items into several lanes which are adapted to transport the items 
individually one after the other. 

[00161 In an embodiment, the apparatus comprises: a transport device 20 which has at le 
ast one driven conveyor belt 22 and side rails including a pair of side rails displaced from on 
e another and bordering the conveyor belt 22, the transport device 20 transporting a stream of 
items in a direction of transport; a lane divider 30 having at least one movable divider 34 ad 
apted to divide the stream of transported items; and a device for driving the lane divider 30 s 
uch that the movable dividers 34 moves back and forth simultaneously in the direction of tra 
nsport and transversely to it. 

[00171 In an embodiment, the at least one movable divider 34 is one of several movable 
dividers which includes a middle divider projecting against the direction of transport and sid 
e dividers set back staggered with respect to the middle divider. 

[00181 In an embodiment, the distance between the side rails is increased incrementally i 
n the direction of transport, the increase commences at a point in front of a front edge of a fro 
ntmost divider, wherein the distance from the edge to the point corresponds approximately to 
a dimension of an item. 

[00191 In an embodiment, the incremental increases, i.e., steps 38, are rounded in a groov 
ed manner. 

[00201 In an embodiment, at least one of the side rails is divided and a part of the rail is a 
dapted to be moved outwards. 

[00211 In an embodiment, the front edge of the frontmost divider is formed in the shape 
of a tip. 
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f00221 In an embodiment, the dimension is a diameter d of a cylindrical item such as a dr 
ink bottle 10. 

[00231 In an embodiment, the lane divider 30 includes a frame 32, and at least one mova 
ble divider 34 is fixed to the frame 32. 

[00241 The apparatus for the distribution of a random stream of cylindrical objects, for e 
xample, drink bottles 10, across several lanes 1 1 to 16 has a transport device 20, a lane divid 
er 30 and a drive 40 for the lane divider 30. 

[00251 The transport device 20 is made up of several conveyor belts 22, which can bejb 
r example, chain-link conveyors, and are arranged with as small as possible a distance betwe 
en one another and are at approximately the same height, so that they form a practically conti 
nuous transport surface on which the drink bottles 10 stand. Together, the conveyor belts 22 
make a transport surface on which several drink bottles 10 can stand side by side in the show 
n embodiment . In an embodiment, six drink bottles 10 stand side by side. 

[00261 The direction of transport is shown in FIGURE 1 by an arrow. The speed of trans 
port is in general set such that the items to be distributed accumulate in front of the lane divi 
der — 30. This is achieved by having the conveyor belts 22 of the transport device 20_advance 
the drink bottles 10 or other items more quickly than they arc proccoacd in 

the following from the previous station more quickly than the items can be received. 
For example, the conveyor belts 22 may advance drink bottles 10 from a filling station (not s 
hown) toward a follow-on packaging station more quickly than the drink bottles 10 are proce 
ssed in the follow-on packaging station. The items are thereby under banking-up pressure. As 
a consequence of the banking-up pressure the circular items correspondingly arrange themse 
Ives to correspond to a two-dimensional hexagonal spherical pack. 

[00271 The transport device 20 uses rails to guide the movement of the bottles 10. The o 
verall railing arrangement is preferably two side rails, each of which is divided into , for exa 
mple, three sections on each side of the transport device 20. The first section of the side rails 
24 extend from the previous station, for example a filling station (not shown), to a location in 
front of the lane divider, wherein the location is at a distance somewhat greater than the widt 
h of the transport device 20. For example, the location may be at a distance approximately 0. 
5 to 1 meter in front of the lane divider 30. The first section of rails 24 have a substantially u 
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niform distance apart from the previous station to this point in front of the lane divider 30. T 
he first section of rails 24 are extremely stable, as the bottles 1 0 are conveyed under banking- 
up pressure^ 

[00281 The second section of rail 26, also called the formatting rail, joins the first section 
of rail 24 at its end which may be located, for example, approximately 0.5 to 1 meter in front 
of the lane divider 30. The second section of rails 26 extend approximately up to the lane di 

vider 30. 

[00291 The free distance between the rails narrows in the area of the formatting rail in or 
der to force the cylindrical items into an ordered, hexagonal arrangement. The second sectio 
n of rails 26 are profiled such that the distance between them decreases in the middle so that, 
when observed from above, the transport track is waisted. 

[00301 In order that for the items ea**to distribute themselves into the individual lanes 
-, — the lateral distance between the railo muat bo olightly incr 
caocd in front of the dividers. — Thia incrcaoc begins approxima 
tely at a distance in front of the divider 1 1-16, to reduce the banking- 
up pressure,, and to meet the greater space requirement which the cylindrical items have whe 
n they nan into the lane divide r 30, the lateral distance between the second section of rails 26 
increases somewhat in front of the di viders 34. In an embodiment, this increase begins at a p 
pint which lies in front of the tip, i.e., the front edge, of the lane divider 30 at a distance whic 
h corresponds approximately to the diameter of the items. In another embodiment, this incre 
ase begins at a point which lies in front of the tip of the divider 34 which projects furthest ag 
ainst the direction of transport . This point lies at a distance which corresponds approximate! 
v to the diameter of the items. This increase in distance between the rails is preferably stepw 
ise, i.e., incrementally. This has proved to be an effective means of avoiding blockages of th 
e items in front of the lane divide r 30. 

The middle divider projecto preferably againot the direction o 
f transport and the front ends of the dividers arranged latcra 
lly thereof arc offset staggered to the rear. — The incrcaoc in 
the distance between the aide railo — io developed stepwise corr 
coponding to thio otaggcr. — The height of the otcpo rcoulto in 
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each caac from the additional opacc required by the itcmo when 
they paao out of the hexagonal clooc packing into the individ 
ual lanco, — the thickncoo of the dividcro also having to be tak 
on into account . — The otcp height therefore corrcapondo to appr 
oximatcly 10 to 30 % of the diameter of the itcmo. The diotanc 
co between the oidc railo ia preferably not widened at two rig 
ht anglca, — but in the manner of a groove in an eighth — to a qu 
artcr arc of a circle. — The oidc rail thuo bends outwardo at an 
angle of 10 to 30 % at firot and then runo on a ocction of an 
arc of a circle until it again runs parallel to the direction 
of tranoport . 

The dividcro arc moved back and forth in the direction of tran 
oport and tranovcrocly to it at the same time. — The dividcro ar 
c mounted on a common frame. — Thio frame io expediently houoed 
swivcllablc about a fulcrum at the rear, — downotrcam end. An ar 
m extends from the frame againat the direction of tranoport an 
d the front, — upotream oidc end of the arm io moved in the dire 
ction of tranoport and tranovcrocly to it by mcano of a cam go 
aring . — The housing of the downstream oidc end of the frame io 
dev e loped ouch that a dioplaccmcnt of the frame in the dirccti 
on of tranoport by a short distance of for example 15 mm io po 
ooiblc . 

The cam gearing preferably conoioto of a star wheel with three 
or four teeth; — the tipo of the teeth being connected to a cur 
ved line ao in a Maltese crooo. — Thio cam diok io driven by a m 
otor . — A roller at the upotream oidc end of the arm rcoto again 
ot the cam diok and can for example be prcotrcoacd against the 

cam by mcano of a spring. At a diotancc of approximately 1/3 
to 1/4 of the diameter of the cam diok an eccentric bolt io at 
tached which protrudca into an elongated a lit. — When the cam di 
ok turno the arm is thereby swivelled back and forth tranovcro 
cly to the direction of transport. — Dccau a c the roller lieo aga 
in o t the periphery of the cam disk, — the arm and thuo the divid 
era arc moved bade and forth in the direction of tranoport at 
the same time, — Q9 often as corrcspondo to the number of teeth 
of the cam disk. — Thus, — if the cam has four teeth, — the back and 
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forth movement tranavcrocly to tho direction of transport io 
overlaid by four 

back and forth movement □ in the direction of transport. — The ca 
m diok turno at 0.5 to 4 rcvolutiono/occond. 

The itcmo arc preferably fed to the lane divider at as low ao 
poooiblc a banking up prcoourc. — Thio can be achieved by placin 
g a otationary puohover plate onto the tranoport device a ohor 
t diotancc in front of the lane divider, — ao that the conveyor 
bclto move through under the pushover plate and the itcmo arc 
puohed by the banking up prcoourc over the puohover plate. — ! £he 
resulting friction acto against the banking up prcoourc there 
by reducing it. — Another poooibility io to ocparatc the tranopo 
rt device from the lane divider and let the following tranopor 
t device run more olowly. — Finally there io aloo the poooibilit 
y of slowing the movement of the items by making the rail oomc 
what narrower . 

In a preferred vcroion, — the occurrence of a blockage io cotabl 
iohed by recording the movement of the itcmo by mcano of a CCD 

camera or light barriero or by comparing the opced of tranopo 
rt within the individual lanco . — The side railo arc arranged di 
splaccablc tranovcrocly to the direction of tran o port> — oo that 

their diotancc can be incrcaocd. — If a blockage occuro, — the oi 
dc railo arc briefly moved apart, — the wedging of the bottlco b 
cing cleared or t he formed bridge deotroyed. 

[00311 Thus, in an embodiment, the inner sides of the second section of rails 26 have ste 
ps 28, 29 at the end facing the lane divider 30. The first step 28 has a height of approximatel 
y 30 % of the diameter of the bottles 10, while the second step has a height of only approxim 
ately 10 %. A third section of rails 36, which extend approximately to the downstream-side 
end of the lane divider 30, and have further steps in their front area, are adiacement to the sec 
ond section of rails 26. 

[00321 The overall railing arrangement io preferably divided 
into three railo, — the first rail extending from the prcviouo o 
tation, — up to a diotancc which io oomcwhat greater than the wi 
dth of the transport device, — in front of the lane divider. — ! Fke 
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second rail, — aloo called the formatting rail, — joins it here. 
The free diotancc between the railo narrowo in the area of the 

formatting rail, — in order to force the cylindrical itcmo into 

an ordered, — hexagonal arrangement . — To reduce the banking up p 
rcoourc and to meet the greater opacc requirement which the cy 
lindrical itema have when they run into the lane divider, — the 
diotancc between the accond railo incrcaaco — oomcwhat at a poin 
t which lico, — at a diotancc corrcoponding to a diameter of the 

itcmo, — before the tip of the lane divider, — This incrcaoc in d 
istancc between the rails is preferably stepwise . — This has pro 
ved to be an effective mcano of avoiding blockagco of the item 
3 in front of the lane divider. — The third rail connecting to i 
t widens if thio io ncccooar y The third section of rail 36 connecting to the seco 
nd section of rail 26 is capable of widening incrementally if necessary, because of the increas 
ed lateral space requirement of the items still running into the lane divider-? — likewise o 
tepwioc . 30. The third section of rail 36 is preferably designed owivcllablo to rotate 
about a pivot placed at ^-heits rear end, so that it can be opened at the front to clear blockage 
s. The second rail can likewise be developed movable, — for cxamp 
Ir e In an embodiment, the third section of rails 36 are rotatable about a first fulcrum 50 at th 
eir rear end by means of pneumatic cylinders 52, so that they open together at their front end 
by approximately 1 0 millimeters. The second section of rail may also be movable, for exam 
pie, by a similar cam gearing to the lane divider — 30, so that movement in the same direction 
also bcing is possible. The amplitude is A for example^ 10 to 15 mra, and the frequency is 
^approximately 0.5 to 4 Hz. 

An embodiment of the invention is explained below with the hcl 
p of the draw i ng . — There arc — shown in: 

Fig. 1 

in top view, — an apparatus for the distribution of 

a random stream of drinks bottles across several lanes; 

Fig . — 2- 

a top view similar to that of Fig. — 2-, — the drive fo 

r the lane divider aloo being shown; 
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Fig : — 3 a aide view of the apparatuo of Fig. — t-; — and 



Fig . — 4 a cam disk with a grooved track. 

The apparatuo for the distribution of a random otrcam of drink 
s bottles 10 acrooo several laneo 11 to 16 hao a transport dev 
ice 20, a lane divider 3 0 and a drive 4 0 for the lane divider 30. 

The transport device 20 is made up of several conveyor belts 2 
2-7 — which can be chain link conveyors and arc arranged with as 
small as possible a distance between one another and at the oa 
me height, — so that — t hey f orm a practically continuous tranopor 
t surface on which the drinks bottles — 3r0 — stand . — Together, — the 
conveyor belts 22 make a transport surface on which several dr 
inks bottles 10 can stand side by side in the shown embodiment 

say six drinks bottles 10. — The direction of transport is show 
n in Fig. — 1 by an arrow. — The transport device 2 0 has — first , — si 
dc rails 2 4 which arc extremely stable, — as the bottles — 10 arc 
convey e d und e r banking up pressure, — i.e. — the conveyor belts 22 

run more quickly than the bottles 10 can actually be conveyed 

and be received for example by a following packaging station. 

The first rails 24 — extend from the previous station, — for exam 
pic the filling station, — which is not shown in the drawing, — to 

a point — a-fc — a distance of approximately 0.5 — to — 1 m in front of 

the lane divider 30, — the first rails 2 4 having a uniform dist 
ancc apart to this point. — The second rails 26 — join the first r 
ails 2 4. — The second rails 26 extend approximately up to the la 
nc divider 30. — The second rails 26 arc profiled ouch that the 
distance between them decreases in the middle so that, — observe 
d from above, — the tran s port track is waistcd. — The inner sides 
of the second rails 30 have steps 28, — 2 9 at — the end facing the 

lane divider 30. — The — first step 2 8 has a height of approximat 
ely 30 — % of the diameter of the bottles — 3r9-? — while — fehe — second s 
top has a height of only approximately 10 — — Third rails 36, — w 
hich extend approximately to the downstream side end of the la 
nc divider 30, — and have further steps 3 8 — in their front area, — 
join the second rails 26. 
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[00331 The lane divider 30 has a frame 32, arranged above the transport track, from whic 
h dividers 34 are suspended. The dividers can be, for example, plates or rails composed of in 
dividual rods which are suspended downwards from a common frame 32 . The frame 32 is arr 
anged at a sufficient distance over the transport track, so that the bottles 10 can be transporte 
d through beneath it, and the dividers 34 extend to just above the transport surface fFIGURE 
3). In general the dividers 34 run parallel to the direction of transport. They can, however, al 
so run at an angle. The dividers 34 divide the space between the two side rails into individual 
lanes 11-16, the width of which is slightly greate r than the diameter d of the items, so that th 
e items in the lanes 1 1-16 are transported individually one after the other. The dividers 34 ar 
e moved back and forth in the direction of transport and transversely to it at the same time. 

[00341 The lane divider 3 0 haa a frame 32, — arranged above the 
tranoport track, — from which platco 3 4 arc ouapended downwardo 
ao dividcro. The frame 32 io arranged at a sufficient diotanc 
c over the tranoport track, — so that the bottlco 10 can be tran 
sported through beneath it, — and the platca 3 4 extend to juot a 
bovc the tranoport surface — (Fig. — 3-) — In the shown embodiment, — # 
ivc platC3 As shown in FIGURE 3, in an embodiment, five dividers 34 are provided. Th 
ese, together with the third section of rails 36, form the six lanes 1 1 to 16. The middle plat 
e— 3 ^divider preferably projects furthest against the direction of transport— , and the front en 
ds of the dividers 34 arranged laterally thereof are offset staggered to the rean_ The two adjoi 
ning platco dividers 34 are set back by approximately 1 .5 to 2 bottle diameters and the two 
outermost platco dividers 34 are for their part set back by 1 V 2 to 2 bottle diameters. If the f 
ront ends of the platco dividers 34 are joined, a V results. A plurality of omall 
rollers 35 with a vertical axis io arranged along the upotrcam 
oidc edgco of the platca 3 4 — (Fig . — 

f00351 A plurality of small rollers 35 with a vertical axis is arranged along the upstream- 
side edges of the dividers 34 (FIGURE 3). In an embodiment, the rollers 35 which extend al 
ong the upstream-side edges of the dividers 34 have a diameter of a few millimeters. 

[00361 The increase in the distance between the side rails is developed stepwise correspo 
nding to the stagger of the dividers 34. Through the steps 28, 29 and 3-8-38, the transport trac 
k widens in the area in which the front ends of the platc dividers 34 lie. This widening is ne 
cessary, as the bottles 10 are arranged in the waisted area between the secon d section of rails 



26 corresponding to a two-dimensional hexagonal close packing so that six rows of bottles w 
ith the diameter d occupy a transport track with a width equal to d + d x 5 x cos 30° » 5.33 x 
d. Distributed into lanes, six rows of bottles 10 occupy a transport track width of 6 x d + the 
width of the pi ate a dividers 34, however. 

[00371 The first step 28 is at a distance which corresponds approximately to the diameter 
of the bottles, in front of the point of the furthest forward -projecting middle divider 34, and t 
he last step 38 is approximately a half bottle diameter in front of the furthest set-back, outer 
most dividers 34. 

[00381 An can be aocn in Fia . In an embodiment, the distances between the sid 
e rails is not widened at two right angles, but in the manner of a groove in an eighth- to a qua 
rter-arc of a circle. The side rail thus bends outwards at an angle of 10 to 30 % at first and the 
n runs on a section of an arc of a circle until it again runs parallel to the direction of transport 
. As can be seen in FIGURE 1, in an embodiment, the steps 28, 29 and 38 are not rectangular 
, but the inner side of the second section and thir d section of rails 26 widens at first at an angl 
e of approximately 30 to 45° in a grooved arc whose radius of curvature approximately corre 
sponds to that of the surface of the bottles. 

The firat 3tcp 28 io at a di3tancc which corrcopondo approxima 
tcly to the diameter of the bottlco, — in front of the point of 
the furthcot forward projecting middle plate 34 > — and the — laot 
otcp 38 io approximately a half bottle diameter in front of th 
c furthest act back, — outermost platca 34. 

[00391 The height of the steps 28, 29, 38 results in each case from the additional space re 
quired by the items when they pass out of the hexagonal close packing into the individual lan 
es 11-16, the thickness of the dividers 34_also having to be taken into account. The step heig 
ht therefore corresponds to approximately 10 to 30 % of the diameter of the items. 

[00401 The frame 32 on which the dividers 34 are mounted is expediently housed swivel 1 
able about a fulcrum at the rear, downstream end. An arm extends from the frame 32 against 
the direction of transport and the front, upstream-side end of the arm is moved in the directio 
n of transport and transversely to it by means of a cam gearing 40. The housing of the downst 
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ream-side end of the frame 32_is developed such that a displacement of the frame 32 in the di 
rection of transport by a short distance, for example, 1 5 mm, is possible. 



[00411 The third rails 36 arc owivcllablc about a fulcrum 50 
at their rear end by meana of pneumatic cylindera 52, — go that 
they open together at their front end by approximately 10 mm. 
The bottles 10 passing through each lane are counted by means of sensors 54. If there are diff 
erences within the individual lanes 1 1 to 16 or if no bottles are counted, this shows that a bio 
ckage has occurred in front of the lane divider 30. A control signal is then generated which c 
arries out a short opening and closing movement of the third section of rails 36 by means oft 
he pneumatic cylinders 52. 

f00421 In ^hean embodiment, as shown in FiQ . FIGURE 2, one of the two second secti 
on of rails 26 is divided and the upstream-side part 78 can be swivel ledr otated by means 
of a cylinder 82 about a second fulcrum 80 placed on the upstream side. A distance between t 
he two second section of rails 26 can thereby be changed and the formatting of the cylindrica 
1 items 10 corrected if necessary. 

[00431 In the embodiment of Fig . FIGURE 2, a pushover plate 46 is provided approxim 
ately half-way along the second section of rails 26. This pushover plate 46 lies directly on the 
conveyor belts 22, so that the drinko drink bottles 10 are pushed over the gliding plate 46 
under the pressure exerted by the following drinko drink bottles 10. The friction force of th 
e drinka drink bottles 10 standing on the pushover plate 46 acts against the pressure exerte 
d by the following bottles 10, so that the banking-up pressure is reduced after the pushover pi 
ate 46. 

[00441 The frame 32 is carried by a beam 60. On the upstream side the beam 60 projects 
by around half a mctrc meter from the frame 32 and,, at this end,, slides on a support 61 -fFi 
— 3-) — which is fixed to the apparatus -, as shown in FIGURE 3. On the downstream side t 
he beam 60 ends approximately with the frame 32 and the platca dividers 34 and here it is 
housed rotatable in an oblong hole 62 of a holder by means of a pi n and at the oamc 
Mffle. In addition to being rotatable, the beam 60 is able to be displaced by a few centime 
^ee ecentimeters in the direction of transport. The beam 60 is loaded by a spring 56 with the 
lane divider 30 fixed thereto in the direction of transport. At the upotrcam aide en 
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d of the beam 60 there io a cam gearing 4 0 ocrving as a drive 
which movco this end of the beam GO back and forth in the dire 
ction of transport and tranovcrocly to it. The cam gearing 40 
has , — as cam diak / — a otar wheel 66 which io formed by four cone 
avc cut out sections, — distributed uniformly on the periphery o 
f a circular disk. — The star wheel 66 is rotatably housed and h 
ao an eccentric bolt 68 at diotancc of approximately 1/3 to 1/ 
4 of ito radiuo, — which cngagco in a olit 70 of the beam 60. — On 

its upstream oidc end the beam 60 also carries a roller 72 wh 
ich is claotically pressed against the periphery of the otar w 
heel 66 under the force of the opring 56. — The otar wheel 66 io 

driven by an electric motor 58. — The rotation of the otar whec 
1 — 66 firstly, — through the eccentric bolt 68, — bringo about a pc 
ndulum movement of the beam 60 tranovcrscly to the direction o 
f transport, — and secondly, — becauoc the roller 72 followo the p 
criphcry of the star wheel — 66 under the force of the opring 56 
- — a forward and backward movement of the beam 6 0 in the direct 
ion of transport . — The amplitude of both movements is a few ccn 
timctreo . — Thio amplitude io reduced according to the ratio of 
the length of the beam 60 and the length of the plates 34 , — 
that the front ends of the plates 34 however carry out a corrc 
sponding movement with an amplitude of only approximately 8 mm 
. Ao can be seen in Fig. — 3-7 — the star wheel 66 io arranged undo 
r the beam 60 and thereby supports this end of the beam 60. 

[00451 At the upstream-side end of the beam 60 there is a cam gearing 40 serving as a dri 
ve which moves this end of the beam 60 back and forth in the direction of transport and trans 
versely to it. In an embodiment, the cam gearing 40 has, as cam disk, a star wheel 66. In an e 
mbodiment, the star wheel 66 has three or four teeth, the tips of the teeth being connected to 
a curved line as in a Maltese cross. Thus, the star wheel 66 may be formed by four concave c 
ut-out sections, di stributed uniformly on the periphery of a circular disk. 

[00461 The star wheel 66 is rotatably housed and has an eccentric bolt 68 at distance of a 
pproximately 1/3 to 1/4 of its radius . The bolt 68 engages in a slit 70 of the beam 60. In an e 
mbodiment, the slit 70 is elongated. On its upstream-side end the beam 60 also carries a rolle 
r 72. The roller 72 rests against the cam disk and may be pre-stressed against the cam, for ex 
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ample, by means of a spring. For example, in an embodiment, the roller 72 is elastically press 
ed against the periphery of the star wheel 66 under the force of the spring 56. 

[00471 The star wheel 66 is driven by a motor, such as an electric motor 58. The rotation 
of the star wheel 66^ through the eccentric bolt 68, brings about a pendulum movement of the 
beam 60 transversely to the direction of transport . In addition, the rotation of the star wheel 
66 also causes a forward and backward movement of the beam 60 and the dividers 34 in the 
direction of transport. This is because the roller 72 follows the periphery of the star wheel 66 
under the force of the spring 56. 

[00481 The amplitude of both movements is a few centimeters . This amplitude is reduced 
according to the ratio of the length of the beam 60 and the length of the dividers 34, so that t 
he front ends of the dividers 34, however, carry out a corresponding movement with an ampli 
tude of only approximately 8 mm. As can be seen in FIGURE 3, the star wheel 66 is arrange 
d under the beam 60 and thereby supports this end of the beam 60. 

[00491 In the embodiment of Fig . FIGURE 4, the star wheel 66 is replaced by a disk 74 
with a grooved track 76, the grooved track 76 running approximately according to the periph 
ery of the star wheel 66, so that the end of the beam 60 carries out the same swivelling and tr 
anslation movement and therefore the lane divider 30 and the front end of the platco divide 
rs 34 also carry out the same superimposed orbital and linear movements. In the version 
of Fig. — ^embodiment shown in FIGURE 4, the spring 56 is dispensed with, as the roller 
72 is guided in constricted manner in the grooved track 76. 

[00501 Because the roller 72 lies against the periphery of the star wheel 66 and the cam d 
isk 74 has a grooved track 76, the beam 60, and thus the dividers 34 also, are moved back an 
d forth in the direction of transport at the same time, as often as corresponds to the number of 
teeth of the star wheel 66. Thus, if the cam or star wheel 66 has four teeth, the back-and-fort 
h movement transversely to the direction of transport is overlaid by four back-and- forth mov 
ements of the dividers in the direction of transport. The star wheel 66 can also have three or 
another number of concave recesses and the end of the beam 60 has in each case a correspon 
ding number of forward and backward movements in the direction of transport for each back 
-and-forth movement transversely to the direction of transport. The star wheel 66 and the dis 
k 74 respectively revolve at a speed of approximately 0.5 to 4 revolutions/second. 
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fOOSll In an embodiment , the occurrence of a blockage is established by recording the m 
ovement of the items by means of a CCD camera or light barriers or by comparing the speed 
of transport within the individual lanes. 

[00521 In general the vibration or rotary movement of the lane dividers 30 is enough to ef 
fectively prevent a reciprocal wedging or a bridge formation of the bottles 10. In principle, th 
e items are preferably fed to the lane divider 30 at as low as possible a banking-up pressure._ 
Thus the banking-up pressure in front of the lane divider 30 is to be as low as possible. Thi 
-s — i3 achieved by the attachment of a pushover plate 4 6 — (Fig . — 2- 
) . The In an embodiment, as shown in FIGURE 2. this can be achieved by placing a statio 
nary pushover plate 46 onto the transport device 20 at a location which is a short distance in f 
ront of the lane divider 30. This causes the conveyor belts 22 to move through under the pus 
hover plate 46, and the items are pushed by the banking-up pressure over the pushover plate_ 
46. The resulting friction acts against the banking-up pressure , thereby reducing it. In another 
embodiment, the banking-up pressure in front of the lane divider 30 can also be reduced by t 
ransferring the bottles 10 onto a slower-running transport device in front of the lane divider 3 
0. In still another embodiment, the movement of the items can be slowed by making the rail 
somewhat narrower. 

[00531 The steps 28, 29 and 38 are an additional means of preventing wedging and bridg 
e formation in exceptional cases. Each time a bottle 10 slides along a step 28, 29, 38, this cau 
ses the no i qhbour i nq nei ghboring bottles 10 to vibrate, whereby any wedgings are cleare 
d. The grooved form of the steps has proved of particular value here, as the bottles 10, after c 
rossing the step, encounter the entire circular arc of the groove here, whereby the impact is di 
stributed over a larger surface and the bottle 10 involved is itself less deformed, but gives the 
nc ighbour ing nei ghboring bottles a relatively strong jolt. 

100541 i#The side rails are arranged displaceable transversely to the direction of transpo 
rt, so that their distance can be increased. Thus, if , in spite of th e o c the above two measures 
, wedgings or bridge formations still occur, a wedging can finally be cleared or a formed brid 
ge destroyed by briefly opening and cloaing ggain moving the side rails apart. For 
example, the front ends of the third railo 3 6. section of rails 36 may be briefly opened a 
nd closed again to clear a wedging of bottles 10 or destroy a formed bridge. 
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[00551 While the present invention has been particularly shown and described with refere 
nee to exemplary embodiments thereof, it will be understood by those of ordinary skill in the 
art that various changes in form and details may be made therein without departing from the 
spirit and scope of the present invention as defined by the following claims. 
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CLAIMS 

Liot of reference numbcro 



3r9 Drinko bottle 

«L 16 Lane 

2-0 Tranoport device 

22 Conveyor belt 

24 First rail 

2-6 Second rail 

2- 8-? — 2-9 Stcpo 

3- € Lane divider 

3-2 Frame 

-34 Platca, — divider 

3-5 Rollero 

3-6 Third rail 

3- 8 Stcpo 

4- 0 Cam gearing 

4rG Pushover plate 

-5-0 Fulcrum 

-52 Pncuma tic cy 1 i nd c r 

-54 Scnaor 

&€ Spring 

-5-8 Electric motor 

-6-0 Beam 

-Gi Support 

€2 Oblong hole 

-6-6 Star wheel 

-6-8 Eccentric bolt 

^9 Slit 

^2 Roller 

^4 Disk 

Croovcd trade 

=LQ Part of 2 6 

Fulcrum 

82 Cylinder 
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Claima 

What is claimed is: 
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